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What is Claimed Is: 

1 . A method for up-converting a baseband sigrt^C comprising the steps of: 

( 1 ) receiving the baseband sigij^fand 

(2) differentially sampling'fne baseband signal according to a first control 
signal and a second control ski™ resulting in a plurality of harmonic images that are 
each representative of tjae baseband signal, wherein said first and second control 
signals have pulse v/fdths that improve energy transfer to a desired harmonic image 
of said plurality^ harmonics. 

2. The method of claim 1, further comprising the steps of: 

(3) selecting said desired harmonic from said harmonic images that are 
generated in step (2); and 

(4) transmitting said desired harmonic over a communications medium. 

3. The method of claim 1, further comprising the step of: 

(3 ) minimizing DC offset voltages between sampling modules during step 
(2), and thereby minimizing carrier insertion in said harmonic images. 

4. The method of claim 3, wherein step (3) comprises the step of maintaining a 
reference voltage between said sampling modules during said differential sampling. 

5. The method of claim 1, wherein step (2) comprises the steps of: 

(a) converting said baseband signal into a differential baseband signal 
having a first differential baseband component and a second differential baseband 
component; 

(b) sampling said first differential component according to said first 
control signal to generate a first harmonically rich signal, and sampling said second 
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7 differential component according to said second control signal to generate a second 

8 harmonically rich signal, wherein said second control signal is phase shifted relative 

9 to said first control signal as measured by a master clock signal; and 

10 (c) combining said first harmonically rich signal and said second 

1 1 harmonically rich signal to generate said harmonic images. 

1 6. The method of claim 5, fixrther comprising the step of: 

2 (d) adding a reference voltage to said first differential component and said 

3 second differential component prior to step (b), and thereby minimizing any DC offset 
^4 voltages during sampling of said first differential baseband component and said second 
=,35 differential baseband component. 

jy 

Jfj 1 7. The method of claim 5, wherein said step (b) of sampling comprises the steps 

1*2 of 

! 5^ 
S.S ; 

7 = 3 (i) generating said first control signal comprising a first plurality of pulses 

H;4 and said second control signal comprising a second plurality of pulses; and 
M5 (ii) operating a first switch according to said first control signal to 

S 6 periodically sample said first differential baseband component, and operating a second 

u 1 switch according to said second control signal to periodically sample said second 

8 differential baseband signal. 

1 8. The method of claim 7, wherein said stepj^rcomprises the step of widening 

2 pulse widths of said first coi^ol^sign^l^pd^id second control signal by a non- 

3 negligible amount that tends kway fropfzero time duration to extend the time that said 

4 first switch and said second swjtdi is closed in step (ii), and thereby improving energy 

5 transfer to said desired hafmonic image. 
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1 9. The method of claim 8, wherein said step of widening^ptflse widths comprises 

2 the step of widening pulse widths for said first ajjd^Scond control signals to a non- 

3 zero fraction of a period of vq$1 desiredj^afmonic of interest. 

1 1 0. The method opsimn 8, wherein said step of widening pulse widths comprises 

2 the step of^witlening pulse widths for saidJh^t^nd--sec N ond control signals to 

3 apjjpatfimatelyj)^^ desired harmonic of interest. 

1 11. The method of claim 1 , wherein said first control signal and said second 

2 control signal have a period of T s so that said harmonics images repeat at 1/T S in 

3 frequency, and wherein said second control signal is phase-shifted relative to said first 

4 control signal by approximately 180 degrees. 

1 12. T\\e. method of a7tTpffiirTgaiH pnlcp widths of said first contropignal 

2 and said second control signal are a non-zero fraction of a periodpPsaid desired 

3 harmonic of interest. 

1 13. The method of claiml , wh^dh said ptrtse widths of said first control signal 

2 and said second control y^nal are approximately one-half of a period of said desired 

3 harmonic of interest, and therebyiifiprove energy transfer to said desired harmonic of 

4 interest. 

1 14. The method of claim 1, wherein said pulse widths of said first control signal 

2 and said second control signal are approximately one-half of a period of said desired 

3 harmoprc of interest, and thereby improve energy transfer to said desired harmonic of 

4 inteFest 
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1 5 . The method of claim 1 , wherein said harmonic images have an amplitude that 
is proportional to the following equation: 



Amp n = 



4 sin 



v T s j 



sin 



ViTt 

\2> 



4 where: T s = period of said first and second control signals 

5 T A = pulse width of said first and second control signals 

6 n= harmonic number of said harmonic image whose amplitude is 

7 determined. 

1 16. The method of claim 1 , wherein said harmonic images have an amplitude that 

2 is based on n*(T A /T s ), where T s is a period of said first and second control signals, 

3 T A is a pulse width of pulses in said first and second control signals, and n is a 

4 harmonic number of said harmonic image. 



1 17. A-method~for up-converting a baseband signal, comprising the steps of: 

2 (1) receiving the baseband signal; and ^^^^ 

3 (2) differentially ^mngliog^fie basgbafi^signal according to a first control 

4 signal and a second control signah^sdltmg in a plurality of harmonic images that are 

5 each representative of tlje*45aseband signal, wherein said first and second control 



1744.0450003 



- 113- 



signals have pulse widths that are a non-negligible fraction of a period as^ciated with 
a desired harmonic image. 

18. The method of claim 17, wherein said pulse widjj'fare each approximately X A 
a period associated with said desired harmonic, ancl/fnereby shifting energy into said 
desired harmonic. 

19. The method of claim 17, furthef comprising the step of: 
(3 ) minin^ngDC^>ffi^ between sampling modules during said 

step (2), and thereby mmimi^kfg carrier insertion in said harmonic images. 

20. The method of claim 19, wherein step (3) comprises the step of maintaining 
a reference voltagebetween said sampling modules during said differential sampling. 




21. The>method of claim 17, wherein step (2) comprises the steps of: 

(a/ converting said baseband signal into a differential baseband signal 
having I first differential baseband component and a second differential baseband 
component; 

(b) sampling said first differential component according to said first 
corrfrol signal to generate a first harmonically rich signal, and sampling said second 
differential component according to said second control signal to generate a second 

rmonically rich signal, wherein said second control signal is phase shifted relative 
o said first control signal; and 

(c) combining said first harmonically rich signal and said second 
onically rich signal to generate said harmonic images. 

22. A method of up-converting a baseband signal, comprising the steps of: 
(1) receiving a fefaseband signal and an inverted baseband signal; 
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3 (2) sampling the baseband signal accordin^h5a first control signal to 

4 generate a first harmonically rich signal; 

5 (3) sampling said inverted baseband signal according to said second 

6 control signal to generate a secopd^narmonically rich signal, wherein said second 

7 control signal is phase shiftejkrelative to said first control signal; 

8 (4) combining said first harmonically rich signal and said second 

9 harmonically rich^signal to generate a third harmonically rich signal having harmonic 

10 images that are representative of said baseband signal; and 

1 1 jvtfnerein pulse widths of said first control signal and said second control signal 

12 operate to improve energy transfer to a desired harmonic image in said third 
iiP /-harmonically rich signal. 

-■i f. 

s y 

III 1 23 . The method of claim 22, further comprising the step of: 

f!H 

u2 (5) band-pass filtering the desired harmonic. 

Ui 

03 24. The method of claim 23, further comprising the step of transmitting said 

|!I4 filtered harmonic over a communications medium. 

P 1 25. The method of claim 22, further comprising the step of: 

2 (5) minimizing DC offset voltages between controlled switches that 

3 perform said steps (2) and (3). 

1 26. The method of claim 25, wherein step (5) comprises the step of coupling said 

2 controlled switches to a common reference voltage. 

1 27. The method of claim 26, wherein step (5) comprises the step of coupling an 

2 input and an output of said controlled switches to said common reference voltage. 
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28. The method of claim 22, wherein said pulses of said first cpjrtroTsignal and 
said second control signal are each a non-negligible frac^ion-oTa period of said desired 
harmonic. 




1 

2 
3 



29. The methodjBftlaim 22, wherein said pulses of said first control signal and 
said secQnd^OTffol signal are each approximately one-half of a period of said desired 
Tarmonic. 



1 
2 
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30. The method of claim 22, wherein said pulses of said first and second control 
signals have a pulse width of T A , and wherein an amplitude of said harmonics in said 
third harmonically rich signal are based on n*(T A /T s ), where T s is a period of said first 
and second control signal, and n is a harmonic number of said harmonic. 

3 1 . The method of claim 22, wherein said pulses of said first and second control 
signals have a pulse width of T A5 and wherein an amplitude of said harmonics in said 
third harmonically rich signal are represented by the following equation: 



Amp n = 



4 sin 



sin 



v 2 ; 



5 
6 
7 
8 



wherein: T s = period of said first and second control signals; 

T A = pulse width of said first and second control signals; and 
n= harmonic number of said harmonic image whose amplitude is 
determined. 
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32. The.m ethod of cla inL2Z wherein said step (2) of sampling LuiiipiUesjju»gteps 

of: 

(a) receiving said baseband signal at a first ppFt^of a switch; and 

(b) operating said switch Recording toprfse widths T A of said first control 
signal to transfer non-negligible ^ymu^s&fiQTgy to a second port of said switch 
during said pulse widths T A . 



33. 
of: 



The method of£&im22, wherein said step (3) of sampling comprises the steps 

(a) X receiving said inverted baseband signal at a first port of a switch; and 

(b) closing said switch during pulse widths T A of said second control 



fernon-negligible amounts energy to a second port of said switch. 



34. The method of claim 22, further comprising the step of amplifying said desired 
harmonic image. 



35. The method of claim 22, further comprising the step of: 

(5) adding a voltage offset between controlled switches that perform said 
sampling in steps (2) and steps (3), thereby causing carrier insertion in said harmonic 
images that comprise said harmonically rich signal. 



36. The method of claim 22, wherein step (2) comprises the step of shunting the 
baseband signal to ground according to said first control signal. 

37. The method of claim 34, wherein step (3) comprises the step of shunting the 
inverted baseband signal to ground according to said second control signal. 
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38. A method of up-converting a baseband signal, comprising the stegfs of: 

(1) receiving a baseband signal and an inverted baseband signal; 

(2) adding a common reference voltage to the basebajul signal and the 
inverted baseband signal, to generate a first combined signal anrf a second combined 
signal, respectively; / 

(2) sampling said first combined signal according to a first control signal 
to generate a first harmonically rich signal; / 

(3 ) sampling said second combined signal according to said second control 
signal to generate a second harmonically rich/signal, wherein said second control 
signal is phase shifted approximately 180 degrees relative to said first control signal; 

(4) combining said first harmonically rich signal and said second 
harmonically rich signal to generate a tnird harmonically rich signal having harmonic 
images that are representative of said baseband signal; 

wherein said pulses of saja first and second control signals have a pulse width 
of T A , and wherein an amplitude of said harmonics in said third harmonically rich 
signal are based on n*(T A Ar s ), where T s is a period of said first and second control 
signal, and n is a harmonic number of said harmonic; and 

wherein T A established to improve energy transfer to a desired harmonic image 
in said third harmonically rich signal. 

39. T he method .of,claim--3-8rv^lerein said pulses of saicflirst control signal and 
said second control signal are a non-negligiblejiaetfon of a period of said desired 
harmonic. / S 



40. The methp€pof claim 38, wherein said pulses of said first control signal and 
said secopd'control signal are approximately one-half of a period of said desired 
haprfionic. 
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41 . The method of claim 38, wherein said pulses of said first and second control 
signals have a pulse width of T A , and wherein an amplitude of said harmonics in said 
third harmonically rich signal are represented by the following equation: 



4 sin 



sin 



Amp n = 



wherein: T s = period of said first and second control signals; 

T A = pulse width of said first and second control signals; and 
n= harmonic number of said harmonic image whose amplitude is 
determined. 

42. A method of up-converting a baseband signalfcomprising the steps of: 

(1) receiving a baseband signal and an inverted baseband signal; 

(2) adding a common reference^oltage to the baseband signal and the 
inverted baseband signal, to generate a first combined signal and a second combined 
signal, respectively; / 

(2) shunting said first/combined signal to ground according to a first 
control signal to generate a finft harmonically rich signal; 

(3) shunting saLeT second combined signal to ground according to said 
second control signal tc/generate a second harmonically rich signal, wherein said 
second control signal/is phase shifted approximately 180 degrees relative to said first 
control signal so tjafat second combined signal is not shunted to ground simultaneous 
with said first combined signal; 
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Pich signal and said second 
!ly rich signal having harmonic 
; 
trol signals have a pulse width 
n said third harmonically rich 
f said first and second control 
ind 
and said second control signal 
i harmonic image in said third 



43. The method of claim 42, wherein said pulses.pf^SiB first control signal and 
said second control signalarej^ of a period of said desired 

harmonic. v ^ 



44. The metJKJd of claim-42^ wherein said pulses of said first control signal and 
said secpHd^eerifrol signal are approximately one-half of a period of said desired 
harffionic. 



45. The method of claim 42, wherein said pulses of said first and second control 
signals have a pulse width of T A , and wherein an amplitude of said harmonics in said 
third harmonically rich signal are represented by the following equation: 



4 sin 



Amp n = 



T s J 



ViTt 



sin 
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wherein: 



T s = period of said first and second control signals; 



T A = pulse width of said first and second control signals; and 
n= harmonic number of said harmonic image whose amplitude is 
determined. 

46. A method of transmitting an IQ signal, the method comprising the steps: 

(1) receiving an I baseband signal and a ^baseband signal; 

(2) differentially sampling the I baseband signal according to a first control 
signal and a second control signal, to generate sm I harmonically rich signal; 

(3) differentially sampling the Q baseband signal according to said first 
control signal and said second control signal, to generate a Q harmonically rich 
signal; / 

(4) combining said I harmonically rich signal and said Q harmonically rich 
signal, to generate a IQ harmonically rich signal, said IQ harmonically rich signal 
having multiple harmonic image^fhat contain information for reconstruction of the 
I and Q baseband signals; and / 

wherein said first andysecond control signals have pulse widths established to 
improve energy transfer to /desired harmonic image in said I and Q baseband signals. 

47. The method of claim 46, further comprising the steps of: 

(5) minimizing DC offset voltages between sampling modules during said 
sampling in step (2) and step (3). 

48. The method of claim 47, wherein step (5) comprises the step of coupling said 
sampling modules to a common reference voltage. 

49. The method of claim 47, wherein step (5) comprises the step of coupling said 
sampling modules to ground. 
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50. The method of claim 46, further comprising the step of: 

(5) selecting said desired harmonic from said harmonically rich signal. 
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51. The method of claim 50, further comprising the step of: 

(6) transmitting said desired harmonic over a communications medium. 



The method of claim 46, wherein said pulses of ^id^fsT control signal and 

Faction of a period of said desired 

/ ^ S ^ 

harmonic. 



said second control signal are a non-negligij 




The method ofjckrfif 46, wherein said pulses of said first control signal and 
Jntrol signal are approximately one-half a period of said desired 



ionic 



54. The method of claim 46, wherein said pulses of said first and second control 
signals have a pulse width of T A , and wherein an amplitude of said harmonics in said 
IQ harmonically rich signal are based on n*(T A /T s ), where T s is a period of said first 
and second control signal, and n is a harmonic number of said harmonic. 



1 
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3 



55. The method of claim 46, wherein an amplitude of said harmonics is 
represented by the following equation: 



4 sin 



n^T A 



Amp n = 



sin 



XVTt 
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wherein: T s = period of said first and second control signals; 

T A = pulse width of said first and second control signals; and 
n= harmonic number of said harmonic image whose amplitude is 
determined. 

56. The method of claim 46, wherein step (2) comprises the steps of: 

(a) inverting the I baseband signal, resulting in an inverted I baseband 
signal; 

(b) sampling the I baseband signal according to the first control signal, and 
sampling said inverted I baseband signal according to said second control signal, 
wherein said second control signal is approximately 180 degree out-of-phase with 
respect said first control signal. 

57. The method of claim 56, further comprising the step of combining a reference 
voltage with said I baseband signal and said inverted I baseband signal prior to said 
step of sampling. 

58. The method of claim 56, wherein said step (b) comprises the steps of: 

(i) operating a first switch that samples said I baseband signal according 
to said first control signal; and 

(ii) operating a second switch that samples said inverted I baseband signal 
according to said second control signal, 

59. The method of claim 46, wherein step (3) comprises the steps of: 

(a) inverting the Q baseband signal, resulting in an inverted Q baseband 
signal; 

(b) sampling the Q baseband signal according to the first control signal, 
and sampling said inverted Q baseband signal according to said second control signal, 
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wherein said second control signal is approximately 180 degree out-of-phase with 
respect said first control signal. 

60. The method of claim 59, further comprising the step of combining a reference 
voltage with said Q baseband signal and said inverted Q baseband signal prior to said 
step of sampling. 

61. The method of claim 59, wherein said step (b) comprises the steps of: 

(i) operating a first switch that samples said Q baseband signal according 
to said first control signal; and 

(ii) operating a second switch that samples said inverted Q baseband signal 
according to said second control signal 

62. The method of claim 46, wherein step (2) comprises the steps of: 

(a) inverting the I baseband signal, resulting in an inverted I baseband 



(b) shunting the I baseband signal to ground according to the first control 
signal, and shunting the inverted I baseband signal to ground according to said second 
control signal, wherein said second control signal is approximately 180 degree out- 
of-phase with respect said first control signal. 

63. The method of claim 46, wherein step (3) comprises the steps of: 

(a) inverting the Q baseband signal, resulting in an inverted I baseband 



(b) shunting the Q baseband signal to ground according to the first control 
signal, and shunting the inverted Q baseband signal to ground according to said 
second control signal, wherein said second control signal is approximately 1 80 degree 
out-of-phase with respect said first control signal. 



signal; 



signal; 
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64. The method of claim 46, further comprising the step of: 

(5) generating said first control signal and said second control signal, 
comprising the steps of: 

(a) receiving a master clock signal having a frequency (1/T S ) that 
is a sub-harmonic of said desired frequency; 

(b) generating pulses in said first control signal to correspond with 
rising edges of said master clock signal; and 

(c) generating pulses in said second control signal to correspond 
with falling edges of said master clock signal. 

65. The method of claim 64, wherein said pulses in^ttlifst control signal and 
said second control signal have a pulse wijltlrT^that are established to improve 



energy transfer to saLd 'destt^h^rr^mc in said IQ harmonically rich signal. 



66. The mejjida of claim 65, wherein said pulse width T A is a non-negligible 
fractionp^period associated with said desired harmonic in said IQ harmonically rich 
sigrtfu. 

67. A method of transmitting an IQ signal, the method comprising the steps: 

(1) receiving an I baseband signal and a Q baseband signal; 

(2) inverting said I baseband signal and said Q baseband signal, resulting 
in an inverted I baseband signal and an inverted Q baseband signal, respectively; 

(3) summing a reference voltage with said I baseband signal and said 
inverted I baseband signal, resulting in a first I combined signal and a second I 
combined signal, respectively; 
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8 (4) summing said reference voltage with said Q baseband signal and said 

9 inverted Q baseband signal, resulting in a first Q combined signal and a second Q 

10 combined signal, respectively; 

1 1 (5) sampling said first I combined signal according to a first control signal, 

12 and sampling said second I combined signal according to said second control signal, 

13 resulting in a first and second harmonically rich signals, respectively, 

14 (6) sampling said first Q combined signal according to a first control 

1 5 signal, and sampling said second Q combined signal according to said second control 

16 signal, resulting in a first and second Q harmonically rich signals, respectively; 

IV (7) combining said first I harmonically rich signal and said second I 
harmonically rich signal to generate a third I harmonically rich signal, said third I 

j=J|9 harmonically rich signal having multiple harmonic images that are each representative 

ISO of the I baseband signal; 

1:2 1 (8) combining said first Q harmonically rich signal and said second Q 

y2 harmonically rich signal to generate a third Q harmonically rich signal, said third Q 

03 harmonically rich signal having multiple harmonic images that are each representative 

1,24 of the Q baseband signal; 

;!^5 (9) combining said third I harmonically rich signal and said third Q 

□6 harmonically rich signal to generate an IQ harmonically rich signal, said IQ 

27 harmonically rich signal having multiple harmonic images that are each representative 

28 of said I baseband signal and said Q baseband signal; and 

29 wherein said harmonic images in said IQ harmonically rich signal repeat at a 

30 multiple of 1/T S , where T s is a period associated with said first control signal and said 

3 1 second control signal. 

1 68 . The method of claim 67, wherein step (9) comprises the steps of phase shifting 

2 said third Q harmonically rich signal relative to said third I harmonically rich signal. 
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69. The method of claim 67, wherein said second control signal is phase shifted 
relative to said first control signal. 
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70. The method of claim 67, wherein said second control signal is phase shifted 
approximately 1 80 degrees relative to said first control signal. 
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71. The method of claim 67, wherein said first cp«tr6l signal and said second 
control signal have pulse widths T A that is^esttM shed to improve energy transfer to 
a desired harmonic imag^m said-i<3tiarmonically rich signal. 



!!2 



72. The method of claim 7 1 , wherein said pulse widths T A are approximately one- 
half ofa'period associated with said desired harmonic. 
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73 . The method of claim 7 1 , wherein an amplitude of said harmonic images in said 
IQ harmonically rich signal are based on n*(T A /T s ), where n is a harmonic number of 
said harmonic image. 

74. The method of claim 71, wherein an amplitude of said harmonic images is 
represented by the following equation: 



Amp n = 



4 sin 



I T s J 



sin 



V 2 J 



Yin 



4 

5 



wherein: T s = period of said first and second control signals; 

T A = pulse width of said first and second control signals; and 
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n= harmonic number of said harmonic image whose amplitude is 
determined. 

75. A system for up-converting a baseband signalyComprising: 

means for inverting said baseband signal, resulting in an inverted baseband 
signal; / 

first sampling means for sampling sauf baseband signal according to a first 
control signal, resulting in a first harmonically rich signal; 

second sampling means for sampling said inverted baseband signal according 
to a second control signal, resulting in/a second harmonically rich signal; 

means for combining said iirst harmonically rich signal and said second 
harmonically rich signal, resulting in a third harmonically rich signal, wherein said 
third harmonically rich signal/contains multiple harmonic images that are each 
representative of said baseband signal; 

wherein said first and second control signals have a period of T s so that said 
harmonic images repea^at multiples of 1/T S ; 

wherein said second control signal is phase shifted relative to said first control 
signal; and / 

wherein s/aid first and second control signal comprise pulses having an 
associated pulse width T A that operates to improve energy transfer to a desired 
harmonic image in said harmonically rich signal. 

76 . The system of claim 75 /whepgln said pulse width T A is approximately one-half 
a period associated with said desired harmonic. 

77. The method of claim 75, wherein an amplitude of said harmonic images is 
represented by the following equation: 
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4 sin 



sin 



Amp n = 



I 2 J 



wherein: T s = period of said first and second control signals; 

T A = pulse width of said first and second control signals; and 
n= harmonic number of said harmonic image whose amplitude is 
determined. 

78. The system of claim 75, further comprising: 

means for limiting offset voltages between said first sampling means and said 
second sampling means. 

79. The system of claim 78, wherein said means for limiting comprises a means 
for distributing a reference voltage to said first sampling means and said second 
sampling means. 

80. The system of claim 79, wherein said means for distributing comprises a means 
for summing said reference with said baseband signal and said inverted baseband 
signal. 

8 1 . The system of claim 75, further comprising a means for selecting said desired 
harmonic from said third harmonically rich signal. 

82. The system of claim 75, wherein said first sampling means comprises a means 
for shunting said baseband signal to ground according to said first control signal, and 
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wherein said second sampling means comprises a means for shunting said inverted 
baseband signal to ground, according to said second control signal. 

83. A system of transmitting an IQ signal, the method comprising the steps: 

(1) means for receiving an I baseband signal and a/Q baseband signal; 

(2) first differential sampling means for samojmg the I baseband signal 
according to a first control signal and a second control signal, to generate an I 
harmonically rich signal, wherein said second control signal is phase shifted relative 
to said first control signal; / 

(3 ) second differential sampling iarfeans for sampling the Q baseband signal 
according to said first control signal and/said second control signal, to generate a Q 
harmonically rich signal; / 

(4) means for combining said I harmonically rich signal and said Q 
harmonically rich signal, to generate an IQ harmonically rich signal, said IQ 
harmonically rich signal having multiple harmonic images that contain amplitude and 
frequency information fo/ reconstruction of the I and Q baseband signals; 

wherein said first and second control signals have a period of T s so that said 
harmonic images reaeat at multiples of 1/T S ; and 

wherein s^nd first and second control signal comprise pulses having an 
associated pulse width T A that operates to improve energy transfer to a desired 
harmonic imafge in said harmonically rich signal. 

84. The system o£cl;ra#53, wherein said T A is approximately one-half a period 
of said desired harmprfic. 

85. An apparatus for\px(st^m% a baseband signal, said apparatus comprising: 
abuffer/invertepffor receiving said baseband signal and generating an inverted 

baseband signal; / 
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a terminal for receiving a references voltage; 

a first summer, coupled to a fb4t output of said buffer/inverter and said 
terminal, said first summer summing ssud reference voltage with said baseband signal 
and resulting in a first combined signal, 

a second summer, couplecf to a second output of said buffer inverter and said 
terminal, said second summer ysumming said reference voltage with said inverted 
baseband signal and resulting^n a second combined signal; 

a first controlled switch, coupled to an output of said first summer, said first 
controlled switch sampling said first combined signal according to a first control 
signal, and resulting in amrst harmonically rich signal; 

a second controlled switch, coupled to an output of said second summer, said 
second controlled swi/ch sampling said second combined signal according to a second 
control signal, and resulting in a second harmonically rich signal, 

a combinen coupled to an output of said first controlled switch and an output 
of said second controlled switch, said combiner combining said first harmonically rich 
signal and said second harmonically rich signal, resulting in an third harmonically rich 
signal; / 

wherein said first control signal and said second control signal comprises 
pulses havipg a pulse width T A that operates to improve energy transfer to a desired 
harmonic/is said third harmonically rich signal; and 

wherein said first control signal and said second control signal are phase 
shifted with respect to each other. 

86. The apparatus of claim 85, further comprising an inductor coupled between 
said terminal and said outputs of said first and second controlled switches, and thereby 
distributing said reference voltage to said outputs of said controlled switches. 

87. The apparatus of claim 86, wherein: 
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2 said first controlled switch comprises a first field effect transistor (FET), a 

3 gate of said first FET coupled to said first control signal, a source of said first FET 

4 receiving said first combined signal, and a drain of said first FET outputting said first 

5 harmonically rich signal; 

6 said second controlled switch comprises a second field effect transistor (FET), 

7 a gate of said second FET coupled to said second control signal, a source of said 

8 second FET receiving said second combined signal, and a drain of said second FET 

9 outputting said second harmonically rich signal. 

1 88. The apparatus of claim 87, wherein said first FET conducts according to said 

O 

d32 pulses of said first control signal, and said second FET conducts according to said 

l!JJ3 pulses of said second control signal. 

n y 

M 1 89. The apparatus of claim 87, wherein said pul^width T A associated with said 

]'"2 first and second control signal is a non-negljgit)Ie fraction of a period associated with 

p3 a desired harmonic in s^^cm^^y^mc?^\y rich signal. 

% 1 90. The apparapf^of claim 89, wherein said pulse width T A is approximately one- 

O 2 half a perkjfkSf said desired harmonic image. 

1 91. The apparatus of claim 85, further comprising a bandpass filter coupled to an 

2 output of said combiner to select said desired harmonic from said harmonically rich 

3 signal. 

1 ^-^^^^^92. An apparatu^or transmitting a baseband signal, said apparatus comprising: 

2 a buffer/im/erter, for receiving said baseband signal and generating an inverted 

3 baseband signa/ 
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4 a first controlled switch, coupled to an output of said buffer/mverter, said first 

5 controlled switch shunting said baseband signal to ground according to a first control 

6 signal, and resulting in a first harmonically rich signal; 

7 a second controlled switch, coupled to a second otftput of said buffer/inverter, 

8 said second controlled switch shunting said inverted baseband signal to ground 

9 according to a second control signal, and resultfng in a second harmonically rich 

10 signal; 

1 1 a combiner, coupled to an output of said first controlled switch and an output 

1 2 of said second controlled switch, said combiner combining said first harmonically rich 
2 3 signal and said second harmonicallyrich signal, resulting in an third harmonically rich 

=,§4 signal; 

I;j|5 wherein said first octroi signal and said second control signal comprises 

*H6 pulses having a pulse wijtfth T A that operate to improve energy transfer to a desired 

|J7 harmonic is said thirdmarmonically rich signal; and 

^8 wherein said first control signal and said second control signal are phase 

^ shifted with respect to each other. 

id ' 

p 1 93. The apparatus of claim 92, wherein: 

O 2 said first controlled switch comprises a first field effect transistor (FET), a 

3 gate of said first FET coupled to said first control signal, a source of said first FET 

4 receiving said baseband signal and outputting said first harmonically rich signal, and 

5 a drain of said first FET coupled to ground; and 

6 said second controlled switch comprises a second field effect transistor (FET), 

7 a gate of said second FET coupled to said second control signal, a source of said 

8 second FET receiving said inverted baseband signal and outputting said second 

9 harmonically rich signal, and a drain of said second FET coupled to ground. 
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1 94. The apparatus of claim 93, wherein said first F^J^SnJ said second FET 

2 alternately shunt said baseifSnd sign^dnd saijUrtferted baseband signal to ground, 

3 respectively, according tcvsaid first^orrfrol signal and said second control signal, to 

4 generate said harmonicallvpctfsignals. 

1 95 . jpier^ppaj^kis , ^fclaim 92, wherein said pulse width T A is approximately one- 

2 ^^*d£!o#^period associated with said desired harmonic in said third harmonically rich 

3 signal. 
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